Pseudomonas aeruginosa MucD protease mediates keratitis by inhibiting neutrophil recruitment and promoting bacterial survival.
Pseudomonas aeruginosa is a leading pathogen of blinding keratitis worldwide. In this study, the role of the serine protease in the pathogenesis of P. aeruginosa keratitis in the mouse cornea was investigated by comparing the parent and rescue strains. Cornea of C57BL/6 mice were infected with P. aeruginosa strain PAO1, serine protease (MucD protease or PA3535) mutants (ΔmucD or ΔPA3535), or a complemented strain. Corneal virulence was evaluated by determining clinical scores and bacterial enumeration. A myeloperoxidase assay was performed to determine the number of polymorphonuclear (PMN) cells infiltrating the cornea. An ELISA was used to quantify inflammatory cytokines and chemokines in the cornea. The clinical score and bacterial numbers in eyes infected with ΔmucD were significantly lower than in those infected with PAO1, ΔPA3535, or the MucD rescue strain after 48 hours (P < 0.001). A larger number of infiltrating PMN cells was observed in eyes infected with ΔmucD at 12 and 24 hours, compared with eyes infected with PAO1. IL-1β, KC, and MIP2 levels were higher in eyes infected with ΔmucD than in those infected with PAO1 after 12 hours. The MucD protease suppressed IL-1β, KC, and MIP2 during the early stages of the infection and inhibited neutrophil recruitment in the cornea. Therefore, the MucD protease contributes significantly to the pathogenesis of keratitis. MucD protease plays a critical role in the establishment of Pseudomonas aeruginosa keratitis by facilitating evasion of the immune response.